INTRODUCTION
The role of chromosomal change in speciation has been extensively discussed (White, 1978a (White, ,b, 1982 John, 1981; Mayr, 1982; Patton and Sherwood, 1983; Reig, 1984; Lande, 1985; Baker and Bickham, 1986;  King, 1987; Sites and Moritz, 1987) . Related species frequently have distinct karyotypes often assumed to be a consequence of a causal relationship between chromosomal rearrangements and speciation (White, 1978a) . Karyotypic divergence may also be a by-product of speciation. This discussion is of interest since chromosomal models of speciation have been proposed (King, 1987; Sites and Moritz, 1987) . Evidence for a role of chromosome change in speciation is far from clear, usually indirect and the critical properties of rearrangements have sometimes been overlooked or assumed without reliable data (John, 1981) .
Chromosome polymorphisms and polytypisms allow the analysis of these issues.
Centric fusions are involved in differences between species and races of animals and plants (White, 1973 (White, , 1978a Jones, 1977) . In Acridoid grasshoppers many species differences involve fixed fusions but polymorphisms and polytypisms are rare (White, 1973; Hewitt, 1979; Bidau and Hasson, 1984; Colombo, 1987; Bidau, 1989) .
The neotropical genus Dichroplus is interesting because of its inter-and intraspecific chromosomal variability. Of 40 known species, 33 have been studied chromosomally and centric fusion is a major source of differentiation (Mesa et al, 1982) . Some cases of intraspecific Robertsonian variation have been reported and in this respect Hewitt (1979) and John (1983) mention D pratensis Bruner, originally studied by Mesa (1956) and Sdez (1956) . The cytogenetics of this species became very confused because of its morphologic similarity to D obscurus which has an entirely different karyotype and geographic distribution (Bidau, 1984) . The situation became clearer after Mesa's 1971 paper in which 2 fusion polymorphisms superimposed upon the standard karyotype were reported. Unfortunately, Mesa (1971) and Sdez and P6rez-Mosquera (1970) called the different morphs &dquo;cytological races&dquo;. This is an error which was carried over to John's (1983) paper.
The aim of our study was to establish whether the polymorphisms were present in other areas of the species distribution range or if they were limited to a hybrid zone between 2 authentic chromosomal races. The situation uncovered is more complex. (Bidau, 1986 (fig 3a,b) . S s carries a proximal NOR associated with a C-positive block (Bidau, 1986) (fig 3a,b) . The only L-chromosome identifiable by C-banding is L6 , polymorphic for a distal heterochromatic block (fig 3a) .
Male meiosis is well characterised (Bidau, 1990) . L-bivalents have a proximaldistal chiasma distribution while S-bivalents always form a single chiasma of variable localisation (Bidau, 1990 (Bidau, 1991; Tosto and Bidau, 1991 Bidau, 1991) . (2 types of B chromosomes also produce karyotype variation (Bidau, 1986 (Bidau, , 1987 .)
Meiotic behavior of Hets, Homs and hybrids has already been described. In Hets and Horns it is very regular as expected (despite low frequencies of nondisjunction in trivalents) (Bidau and Mirol, 1988; Bidau, 1990) . Hybrids however, show a markedly abnormal meiotic behavior (Bidau, 1991 (Bidau, 1990) . A more complex repatterning occurs in hybrids (Bidau and Fenocchio, in preparation (Bidau, 1984; Tosto and Bidau, 1991 (King, 1987; Sites and Moritz, 1987) . Second, chromosome polymorphisms common within a species are frequently not of the type of rearrangement determining interspecific differences (Bidau, 1989) . Third, the mechanical and genetic properties of chromosome rearrangements must be considered to establish their role in adaptive and/or speciation processes. Last, the distribution of polymorphisms may fit an ordered pattern such as the central-marginal model (Brussard, 1984) , an unknown pattern or no pattern at all.
Centric fusions occur as spontaneous mutants, polymorphisms, polytypisms and interspecific differences in many organisms (Jones, 1977; White, 1978a;  Hewitt, 1979; John, 1983; Patton and Sherwood, 1983; Bidau and Mirol, 1988; Redi and Capanna, 1988; Searle, 1988; Searle et al, 1990 (Capanna, 1982; Bogdanov et al, 1986; Searle et al, 1990 ) and interspecific differences are quite common (White, 1978a) .
In the Acrididae, centric fusion has been a dominant form of change during the evolution of the group (John and Hewitt, 1968; John and Freeman, 1975; Hewitt, 1979; John, 1983) . It is thus puzzling that very few cases of polymorphisms and polytypisms have been reported (Hewitt, 1979; John, 1983) . Only 2 cases of single fusion polymorphism were previously analysed on a population basis (Hewitt and Schroeter, 1968; Bidau and Hasson, 1984; Colombo, 1987 (Sperlich and Pfriem, 1986) and that rapid multiple rearrangements do occur (King, 1982; Peters, 1982) . Thus karyotypic orthoselection (White, 1978a) need not depend on a slow sequential process.
Centric fusion is the dominant form of chromosome variation in D pratensis (and within Diclaropdus) apart from B chromosomes (Bidau, 1986 (Bidau, , 1987 (Redi et al, 1986 (Redi et al, , 1990 Redi and Capanna, 1988) (Tosto, 1989; Tosto and Bidau, 1991) . Fixation of 3 fusions was only observed in one isolated populations (Bidau, 1989; Tosto and Bidau, 1991) . Maintenance of such balanced polymorphisms is only possible if meiotic behaviour of trivalents in heterozygotes is regular (unless heterozygotes are positively heterotic despite loss of fertility due to meiotic misbehaviour). We have shown that all heterozygous fusions behave well at meiosis (Bidau and Mirol, 1988; Mirol and Bidau, 1991a) as demonstrated by their very low non-convergent orientation frequencies and production of abnormal sperm. However, aneuploidy and macrospermatid production increase with the number of heterozygous fusions (Bidau and Mirol, 1988) which could explain the higher frequencies of fusion metacentrics in populations with 3 fusions in order to minimise the frequencies of double and triple heterozygotes (Tosto, 1989; Tosto and Bidau, 1991) . In comparable stable multiple polymorphisms such as those of the common shrew, heterozygotes do not have their fertility severely reduced (Searle, 1984 (Searle, , 1988 Garagna et al, 1989; Searle et al, 1990) .
Stable meiotic behaviour is achieved by a repatterning of chiasma distribution of the fused chromosomes (Bidau, 1990; Mirol and Bidau, 1991b ) which leads to the conclusion that fusions can affect intra-(and inter-) chromosomal recombination drastically. Thus they could serve to protect the integrity of coadapted supergenes and also allow for the maintenance of favourable linkage disequilibria. A rationale for the existence of the polymorphisms thus exists.
Each fusion system could become established because it protects a given set of coadapted supergenes adaptive to a given habitat (Bidau, 1989 (Bidau, , 1990 (Brussard, 1984) .
Frequently, chromosomal differences between species are not of types characterising their common polymorphisms (ie John and Weissman, 1977; John et al, 1983; Sperlich and Pfriem, 1986) . This applies to D pratensis whose unique standard karyotype possibly derived through 2 tandem fusions from the basic Cryptossacci complement, but whose polymorphisms are essentially Robertsonian.
Centric fusions are candidates for the establisment of post-mating barriers (King, 1987; White, 1978) (Bidau, 1991; Tosto and Bidau, 1991) . Furthermore, King (1987) (Bidau, 1990) . (Bidau, 1991; Tosto and Bidau, 1991 
